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Z_Following is tne translation of an article by ;ﬂ JUL 2 § 190y
ne e aubldov, Doctor of .iedical Sciences, and . i
4akirov, Ye, s Kalinina, and .. 4. sbdusauatov,
Candidutes of iiedical Sciences, from tne Laborutory B 3
of Vacdine Strain Genetics of the Tasnkent Scientific-
Research Institute of Vaccines and Sera, published in
the Russian-language periodical .ed. Zhur. Jzbeke.
(iledical Journal of Uzbekistan) 11:41--44, 1967._/

st tne present time it i1s feasioble under laporatory conditions
to cross coliform bucteria with dysenteric bacilli. :ere « aumoer
o Ifeatures of coliform bacteria may be conveyed to dysenteric
bacilli., However, tnis problem has been studied little (otenzel).
Its solution has significunce for clearing up tne secnanism of Ior-
mation of atypical cultures.

" 'Tne purpose of the present work is tne isolution of .enetic
recombinants from the urinary bladder of guineu oigs and tne intes=-
tines of white mlce oy means of crossing coliform .ifr strains with
Shigella flexneri and studying their biochemical, serolosical, and
patnogenic properties, and also type of nourisament and streptomycin
resistance,

a8 donors we used strains Hfr H (S+3 - TGS T8 Lac+ Gal +),

Afr 5 (A+B ~), 4frC (A+me = Lac+ Gal), derived from =. coli :=12.
They are all sensitive to streptomycin, lactose positive, auxotrognic
matants.

2*1 presence of prophage; 37 - lncapable of syntaesizing
thiamine; T8 TgS - sensitivity to phages Ty and Tg; Gal+ - fermenta-

tion of galuctose; A" - absence of prophage; mi - incapable of
synthesizing metnionine; ST- resistant to streptomycin; Lac+ -
fermentation of lactose.

#S tne receptors we used S5 strains of ohigella Ilezneri wnica
had veen stored under laboratory conditions Ifor 3 yeurs wna 14 struains
(560, 567, 569, 740, 836, 840, 841, 851, 871, 875, 885, 895, 2750)
wnich were freshly isolated from patients witn aysentery. Jnese
strains were prototrophic, streptomycin resistant, and did not
ferment lactose.

Crossing of coliform bacteria witn sShigellu flexneri undcer
artilicial conditions was done by the metnod of Lederverg, whicu vas
described in detail in the work by s. f. rekhov and A. A. apidova,
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8 tace selective medium we uascd tae minimal mediwm vwinichh is
used in work with auxotiopnic mutants (Lederberg)e. 1t incluucs tae
followin_ components: Ky P04 = 7 g, Kiip?04 = 2 g, .8, citrate * Lagl
= 0eb o, 4igo0ygeTin0 - 0.1 g, (NH4)2604 -1 ¢, 1o lactose, cosin - (.4 S,

metnylenc vlue - 0,065 5, agar Difco - 20 gz, distilled water - 1,000 :ud,
Streptomycin = 100 AU/mle This medium made it possible to selccw
recombinants Lac+ ST, 1l.,e., fermenting lactose ana resistunt to sirop=
touaycin,

in addition to tnis, as a control we used tne trlosikirev and =ndo
aediwm.

r'or crossbreeding we used tne method of Shteptsel, in an c¢vace
uatcd urinary bladder we introduced 1 ml of a 16-nour ocrota culture
of Sanigella flexneri containing 2x10l0 bacteria. 1in 12 hours, using
tne same metaod, we introduced 2x1010 of shigella bacteria, a wasining
of & 1l6~nour culture, and coliform bacteria .ifrC, found in 1 11l of
meut-peptone brothe 1n 6 nours tae first samples of urine were taken
witn a sterile catneter and a drop was placed on tne surface of tne
“loskircev-cndo selective medium and ground with a spatula. Then
again 2x1010 microbial bodies of coliform bacilli :HfrC were introduced.
In 24 hours after tne second supcrinfection urine was taken again.

Tne experiments were repeated once in 3 days. after 3 duys the
animals were sacrificed by using chloroform vapors, the abdoiinal
cavity wus autopsied, and seedings made directly irom tiae urinary
bladder. sfter autopsy of the urinary bladder biopsy specimens were
taken from the damaged wall.

in carrying out the tests we used tne metnou of Shneyder, :ormol,
and varon (1961).

The test mice, weighing 18-~20 ;, were not fed or _iven anytaing
to drink for 24 hours. Then, using a needle witin metaliic olive /2/
on the end wve introduced 0,5 ml of distilled water containing 100 «U
of streptomycin, 10 AU of erythromycin, and 500 aU of mycostitin,

after 24 hours the mice were divided into groups. Tne :aice of
tne first sroup were given an 0.5 ml suspension of Shigella {lexneri
containing 1x1010 microbial cells, and the mice of the second group
= 0«5 ml of an 18-hour broth culture of r. coli HfrC conteining 2x10°
viable bacterial cells, After 24 hours excrement was seeded on the
flosxirev and wndo media. Thnen all the mice were nourished wita sus-
pensions of tne mutual parent culture.

Samples were taken after every 4 nours for 24 hours. after tais

feces wore seeded for 6 days once every 24 hours., .aterial taken {rom
the intestlnes was emulsified in physiological solution and 0.1 .d
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was secded on selective medium ana incubated for 6 duys at 379,
Kkecombinants uppeared on the selective medium on tae fourtn duy.

sreliminary crossing of coliform bacilli was conductoed under
artiricial conditions. Kor tane tests we used & strains ol col.iomi
bacteria and 5 of Snigella flexneri which aud been stored ror « long
time under laborutory conditions.

Data of the tests, wnlca were repeated 8 times, are gyresented
in tne Table,

Table

Datu of fertile combinations of strains of dysenteric bacteria witn
various Hfr strains
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Xey: (a) .o. of strain of dysenteric bacteria; (b) Fertility of
combinations of donors and receptors; (¢) Strain of coliform vacilli.

a8 can be seen from the table, all tne strains ol coliform
bacteria HfrC, ifr H A", and Hfr A* crossed with Shigella Ilexneri
Wo 2044 and 2047. The HfrC strain of coliform bacteria wnen crossed
with Shigella flexneri Wo 2050 produced a greater number of recombl-
nants than with strain No 2055. Shigella flexnerl strain .o 3534
did not cross with one of the donors,

The resulting showed that strains of Shigella flexneri which
nad been stored under laboratory conditions for more than 3 yeurs
possessed the capacity to cross with coliform bacteria. Out of S
dysenteric strains only one did not display tnis ability.

-Of the various crosses 39 genetic recombinants were obtained.
411 the resulting recombinants were prototropnic ana streptomycin
resistant.

An investigation of biocnemlcal properties showed tnat ‘tne
recombinants fermented lactose, i.e., inherited tnis property from
the donors.
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investigation of tne serological properties of tune rccomoinants
snoved tnat tney awe agglutinated by adsorved rlexneri seru.

On Juinea pi;s we cnecked tne pathogenic properties of tiac initial
culturcs of sShigella flexneri and jenctic recombinants wit: Lie .welp
of a «erato-conjunctival test. It was ostablisned tnat none ol tawia
~ossessed pathogenic properties. This may oe expleined by t.ac .ro-
longed storage of the strains under laboratory conditions. The
lowering of pathogenic properties in streptomycin resist.nt dysenteric
cultures was pointed out by Stenzel in his work, anda n¢ sroposed its
use for the crossing of the more pathogenic strains of Shigella
flexneri,

ror tnis purpose we obtained 32 fresnly isolated strains from
dysentery patients from tne pacteriological laboratory of tie huybysnev
Region of tne city of Tasnkent and from the sanitary-epidemiological
station of the Central asian Rallroad., Out of the &2 cultures vie
selected 14 lactose negative and streptomycin resistant. 3y means of
crossing them under artificlal conditions with the 14 fresnly isolated
strains of oShisella 1lexnerl we obtained 14 recomblnants: from the
cross :iafr CX2750 - 12 and from the cross :iAfr CX569 ~ 2, sll ol tnese
were prototrophic, lactose positive, and streptomycin resistant.

an investigation of the patnogenic properties of initial strains
of Snigella flexneril Wo 2730 and 569, isolated from recombinants lic 1,
2, and & froaa cross idfr CX2780, and recombinant o ¢4 Irom the cross
‘ifr CAO69, showed that they possess pathogenic properties.

Tnus tne resulting data testify that out of tne 14 fresnly iso-
lated onigellu flexneri only 2 strains in crosses with coliform bac-
teria .ifr produced tne growth of genetic recombinants.

subsequently, using these strains, we set up tests un the crossing
of coliform bacteria with dysenteric in tne urinary bladder of guineu
pigs.

In guinea pigs, infected with freshly isolated strains of Shigella
flexnerl ilo 2730 and 569, we observed a lowering of weight by two
times, a lowering of appetite, and transient non-retention of urine.

Six hours after tne administration of coliform bacteria ifr C
in tae urinary bladder of a gulnea pig urine was taken from it with a
sterile catneter.

Then a drop of urine was placed on the surface of selective
medium, and on the fourth day of incubation at a temper.ture of 379
two recombinants were isolated from a cross of Hfr CX2730. Both re-
combinants fermented lactose with the formation of &cld without gas
and were prototrophlic and streptomycin resistant.
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savestigation of the serolo_ical properties of tae reconcinants
and tuc icitiul cultures saowed taat tae recombinants were ugglutiauted
by adsorbed flexneri serum, but in comparison witn tne initial culture
of Shi;jella rlexneri lost the type and sub=-type antisens. &t tne sume
time _roup antigens were replaced witn 7.8 for 3.4.

n study of tune relationship of recompinants of Shiella lliexneri
to phu_ces A, To, and T6 snowed tnat tne recombinants .nueritcd a

sensitivity to tnese phages from tne coliform bacteria.

Suosequently we crossed tne coliform bacteria witn Shigella
flexneri in tne intestines of white mice, as a result of wiich turee
recombinants were obtained -~ two from the cross dfr CX2730 and one
from tne cross lifr CX2050. Tne isolated recombinants were rel.ted
to the prototrophic type of nourishment and were lactose pogitive and
" streptonmycin resistant. It 1s necessary to note tnat 2 recombinants
out of & were isolated from a cross, vwhere as the recipient rresnly
isolated dysenteric bacteria were used.

Thus, under laboratory conditions it 1is possible to cross coliform
bacteria with Shigella flexneri in tne body of animals.

For obtaining recombinants under natural conditions it is neces=-
sary that tne 1nltial cultures possess a hizh degree of viabilitye.
4180 necessary are 16-18 nour growth, & lesser number of donors in
comparison with reciplents, and no less than 4 hours during wnicn tne
mixed culture is preserved in tne body of animsals.

Jut of tne 5 resulting genetic recomoinants 4 were isolated from
crosses, wnere as the recipient we used fresnly isolai2d (from patients)
strains of oSnigpella flexneri,

Tne isolation of a small number orf recombinants during tne
crossing ol coliform bacteria with dysenteric from g uineus pi;s and
white mice 1s explained by tne death of the recombinants under tne
influence of protective forces of tne organism ana tae absence of a
full-value laboratory animal, in tne intestines of which tne coliform
bacteria :fr and Shigella could take root to an equal measure,

Thus, the results of our investigutions testify to the reasibility
of interspecies nybridization of bacteria in the living orpanisme. Jhey
also make it possible to draw tne conclusion that tne given mecnanism
partly explains the formation of pathogenic atypical dysenteric
cultures,
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